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© DIRECT ACTING HYDRAULIC LASH ADJUSTER. 



© A direct acting hydraulic lash adjuster compris- 
ing a hydraulic unit (Y) for the lash adjuster incor- 
porated in a bucket (X) provided with an oil supply 
port (2) and a sub-reservoir (4) for supplying working 
oil sent via the oil supply port (2) to a main reservoir 
(52) on the hydraulic unit (Y) side that is formed 
around the hydraulic unit (Y) by installing a sleeve 
(3) in such a manner as to extend from the inside of 
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the bucket (X) to surround the hydraulic unit (Y). 
wherein an oil passage (1) is provided which com- 
municates with the oil supply port (2) and passes 
circumferentially in the sub-reservoir (4) so as to be 
opened thereto, so that oil inside the sub-reservoir 
(4) is made difficult to leak to thereby prevent the 
entry of air into the sub-reservoir (4) and the main 
reservoir (52). 

FIG. 1(b) 
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Technical Field 

This invention relates to an improvement of a 
direct acting type hydraulic lash adjuster having a 
hydraulic unit of the lash adjuster contained in a 
bucket. 

Background Art 

In general, a valve operating mechanism in an 
internal combustion engine is easily affected by 
abrasion and thermal expansion, and the valve 
clearance is changed during operation to exert bad 
influence on the output and noise. Thus, hydraulic 
lash adjusters for suitably correcting such a clear- 
ance have been used. 

Among them, also in a direct acting type valve 
operating mechanism constituted so that a cam 
directly strikes the shaft end portion of a valve, for 
the purpose of making the equipment of the inter- 
nal combustion engine light, is used a hydraulic 
lash adjuster as shown in Fig. 33. 

Such a hydraulic lash adjuster is composed of 
a bucket X and a hydraulic unit Y for the hydraulic 
lash adjuster accommodated in the interior of the 
bucket X and interposed between a cam 80 and 
the shaft end portion of a valve 81. The above- 
mentioned hydraulic unit Y comprises a bottomed 
tubular plunger 50 with an oil hole 51 at the bot- 
tom, a similarly bottomed tubular body 70 slidably 
fitted on the outer peripheral surface of the plunger 
50 and forming a high pressure chamber 60 be- 
tween it and the bottom of the plunger, an elastic 
body 61 interposed within the high pressure cham- 
ber 60 and biasing the body 70 toward the closed 
surface thereof, a check ball 62 provided within the 
high pressure chamber 60 and taking charge of the 
operations of closing and opening the above-men- 
tioned oil hole 51, a check ball spring 63 for 
holding the check ball 62 and a check ball cage 64. 
This hydraulic unit Y is accommodated within the 
bucket X, and a main reservoir 52 for holding oil is 
formed between the back surface of the face disk 
90 of the bucket X and the hollow portion of the 
plunger 50, and further, a sleeve 30 is installed so 
as to extend from the inside surface of the bucket 
X and enclose the hydraulic unit Y, so that around 
the main reservoir 52, partitioned by the peripheral 
wall surface of the plunger 50, is formed a sub- 
reservoir 40 which communicates therewith through 
an overflow recess 53 and to which working oil is 
supplied through an oil feed path 100 of a cylinder 
head and an oil feed port 20 of the bucket X. On 
the other hand, a system is adopted in which the 
cam 80 and the shaft end portion of the valve 81 
are brought into contact with the above-mentioned 
face disk 90 of the bucket X and the closed surfac 
of the body 70, respectively, and the cam 80 



directly strikes th shaft end portion of the valve 81 
through the hydraulic lash adjuster. 

Such a hydraulic lash adjuster utilizes both the 
elastic effect due to oil leaking down to the exterior 

5 and the compression of the volume occurring in the 
working oil per se when pressure is applied to the 
working oil filled within the high pressure chamber 
60, and the rigid effect of the working oil produced 
when pressure is further applied so that the com- 
ic pression of the volume does not advance any 
more, and further, when pressure is released, a 
repulsion force of the elastic body 61 provided 
within the high pressure chamber 60 which at- 
tempts to expand is produced, so that correcting 

is operations are performed so as to make the clear- 
ance in the valve operating mechanism produced 
due to thermal expansion or the like zero. 

In the case where such a conventional direct 
acting type hydraulic lash adjuster is mounted on a 

20 horizontal opposed type engine or an inclined en- 
gine and is not perpendicularly installed or casually 
used in an inclined situation, when the internal 
combustion engine is stopped, the working oil with- 
in both the main and sub-reservoirs 40 and 52 

25 leaks from the clearance between the body 70 and 
the sleeve 30, and air enters into the place thereof. 

On the other hand, when the engine is re- 
started, the hydraulic lash adjuster in the bottomed 
condition is extended to a predetermined position 

30 while performing the suction of the working oil from 
the reservoirs 40, 52 into the high pressure cham- 
ber 60 to make up for the lack of the working oil. 
Along with this, the above-mentioned entered air 
flows from the main reservoir 52 into the high 

35 pressure chamber 60, thereby extremely lowering 
the rigidity to be produced of the working oil within 
the high pressure chamber 60 (coming to be in a 
sponge-like state) when the plunger 50 is pressed, 
and as a result, an appropriate correction of the 

40 valve clearance can not be made and noise of the 
valve when seated becomes larger. Hereupon, 
"bottomed condition" means that in the case where 
the internal combustion engine is stopped with the 
face disk 90 of the bucket X being pushed up by 

45 the cam nose 80a, the hydraulic unit Y is com- 
pressed to the most compressed condition, as 
shown in Fig. 34. When the engine is restarted 
from such a condition, the sliding strokes of the 
plunger 50 and body 70 come to be at the maxi- 

50 mum and the amount of suction of the oil into the 
high pressure chamber 60 comes to be at the 
maximum. Accordingly, at this time, the amount of 
suction of the above-mentioned air into the high 
pressur chamber 60 also comes to be at the 

55 maximum, thereby causing a remarkable reduction 
of the rigidity of the working oil therein. 

The present invention is devised in view of the 
above-mentioned problems in the prior art, and a 
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first object of the present invention is to provide a 
direct acting type hydraulic lash adjuster, in which 
air is not absorbed into the high pressure chamber 
when restarting an engine by preventing air from 
entering into the reservoir. 

A second object of the present invention is to 
provide a direct acting type hydraulic lash adjuster 
which is easy to mount therein a ring body by 
which an oil path is formed. 

Disclosure of Invention 

In order to achieve the above-mentioned ob- 
jects, the direct acting type hydraulic lash adjuster 
according to Claim 1 f wherein, as shown in Fig. 1- 
(a), a hydraulic unit Y of the lash adjuster is accom- 
modated within a bucket X provided with an oil 
feed port 2 and a sleeve 3 is installed so as to 
extend from the inside of the bucket X and enclose 
the hydraulic unit Y, so that a sub-reservoir 4 for 
feeding working oil injected from said oil feed port 
2 to a main reservoir 52 at the hydraulic unit Y side 
is formed around said hydraulic unit Y, is char- 
acterized in that, as shown in Fig.(b) taken along 
Line A-A of Fig. 1, an oil path 1 is provided which 
communicates with the oil feed port 2 and turns 
around in the sub-reservoir 4 until it opens into the 
sub-reservoir 4. 

Adopting such a construction produces the op- 
eration as described below. That is, as described in 
the embodiment stated later, even if the working oil 
leaks during stoppage of the engine, leakage of the 
working oil is stopped when the oil level drops to 
the same level as the lowermost level Z of the 
clearance between the sleeve 3 and the body 70. 
Accordingly, as the construction according to the 
present invention is shown diagrammatically in 
Fig.2, if a drop in the oil level to the same level as 
the above-mentioned lowermost level Z occurs 
only within the oil path 1 provided in the sub- 
reservoir 4, the oil path does not drop to the 
position where the oil path 1 cut off, and as a 
result, entrance of air into the reservoirs 52, 4 is 
prevented. 

Further, in the above-mentioned construction, 
in the case where the oil path 1, which turns 
around in the sub-reservoir 4, does not turn around 
more than one round, the construction of the open- 
ing 1a thereof being positioned in the vicinity of the 
oil feed port 2 is preferable. Moreover, the number 
of rounds the oil path 1 per se around the hydraulic 
unit Y from the oil feed port 2 may be is from one 
round to two rounds or more. 

Further, the direct acting type hydraulic lash 
adjuster according to Claim 4, wherein, as shown in 
Fig. 13, a hydraulic unit Y of the lash adjuster is 
accommodated within a bucket X provided with an 
oil feed port 20 and a sleeve 30 is installed so as 



to extend from the inside of the bucket X and 
enclose the hydraulic unit Y, so that a sub-reservoir 
40 for feeding working oil injected from said oil 
feed port 20 to a main reservoir 52 at the hydraulic 

5 unit Y side is formed around said hydraulic unit Y, 
is characterized in that, as shown in Fig. 14, taken 
along Line A-A of Fig. 12, a ring body 11 is 
accommodated within the sub-reservoir 40 and in- 
tegrally provided therewith, said ring body compris- 

w ing a partition wall defining a first chamber 12 
which turns around like a circular ring along the 
formed outer wall of the reservoir in the bucket X 
and communicates with the oil feed port 20 and a 
second chamber 16 which turns around like a cir- 

75 cular ring inside the first chamber 12 and commu- 
nicates with the main reservoir 52, and a channel 
for forming an oil path 10, which turns around in 
the sub-reservoir 40 and opens into the first and 
second chambers 12 and 16. 

20 With adoption of such a construction, the cir- 
cular ring-like first chamber 12 in the sub-reservoir 
formed by the ring body 11 ensures the commu- 
nicating condition between the oil feed port 20 and 
the first chamber 12 in the sub-reservoir, whatever 

25 position the ring body 11, which defines the first 
and second chambers 12, 16 within the sub-reser- 
voir 40 and forms the oil path 10 communicating 
with both chambers 12 and 16, occupies in the 
circumference relative to the bucket. 

30 In the above-mentioned construction, in the 

case where the oil path 10 which turns around in 
the sub-reservoir 40 does not turn more than one 
round, the construction of the opening 18 into the 
second chamber 16 in the sub-reservoir being po- 

35 sitioned in the vicinity of the opening 14 into the 
first chamber 12 in the sub-reservoir is preferable. 
Further, the number of rounds the oil path per se 
around the hydraulic unit Y from the first chamber 
12 in the sub-reservoir may be is one round to two 

40 rounds or more. 

Brief Explanation of Drawings 

Fig. 1(a) is an explanatory view showing one 
45 example of the construction according to the 
present invention; 

Fig. 1(b) is a sectional view taken along Line A- 
Aof Rg. 1(a); 

Rg. 2 is a diagrammatic view of the construction 

50 according to the present invention; 

Rg. 3 is an explanatory view showing the con- 
struction of an embodiment of the present inven- 
tion provided in a valve operating mechanism of 
a horizontal opposed type engine; 

55 Rg. 4 is an explanatory view showing the con- 
struction of a direct acting type hydraulic lash 
adjuster in th prior art provided in a valve 
operating mechanism of the similar construction; 
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Figs. 5(a), (b) and (c) ar explanatory views 
illustrating the leaking action of the working oil 
of the hydraulic lash adjuster in the prior art; 
Rg. 6 is a sectional view for performing the 
explanatory of the length of provision of the oil 5 
path; 

Figs. 7(a), (b) and (c) are sectional views for 
performing the explanatory of operation of the 
construction according to the present invention 
in the case where expansion and contraction of w 
the working oil occur due to the difference in the 
environmental temperature in the periphery; 
Figs. 8(a), (b) and (c) are explanation views 
showing a second embodiment of the construc- 
tion according to the present invention; is 
Figs. 9(a) is an explanatory view showing a third 
embodiment of the construction according to the 
present invention; 

Figs. 10(a) and (b) are explanatory views show- 
ing a fourth embodiment of the construction 20 
according to the invention; 
Figs. 11(a) and (b) are explanatory views show- 
ing a fifth embodiment of the construction ac- 
cording to the present invention; 
Fig. 12 is an explanatory view showing a sixth 25 
embodiment of the construction according to the 
present invention provided in the valve operating 
mechanism of a horizontal opposed type engine, 
Rg. 1 3 is an enlarged longitudinal sectional view 
of the lash adjuster used in the valve operating 30 
mechanism in question; 

Rg. 14 is a horizontal sectional view of a lash 
adjuster used in the valve operating mechanism 
in question (a sectional view taken along Line 
XIV-XIV shown in Fig. 13); 35 
Rg. 1 5 is an enlarged longitudinal sectional view 
of a lash adjuster of a seventh embodiment with 
the construction according to the present inven- 
tion; 

Rg. 16 is an enlarged horizontal sectional view 40 
of the lash adjuster in question (a sectional view 
taken along Line XVI-XVI shown in Rg. 15); 
Rg. 17 is an enlarged sectional view of a lash 
adjuster of an eighth embodiment of the con- 
struction according to the present invention; 45 
Rg. 18 is an enlarged horizontal sectional view 
of a lash adjuster in question (a sectional view 
taken along Line XVIII-XVH1 shown in Fig. 17); 
Rg. 19 is an enlarged horizontal view of the lash 
adjuster in question (a sectional view taken so 
along Line XIV-XIV shown in Rg. 17); 
Rg. 20 is an enlarged longitudinal sectional view 
of a lash adjuster of a ninth embodiment accord- 
ing to the present invention; 

Rg. 21 is an enlarged horizontal sectional view 55 
of the lash adjuster in question (a sectional view 
taken along Line XXI-XXI shown in Rg. 20); 



Rg. 22 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXII-XXII shown in Rg. 20); 
Rg. 23 is an enlarged longitudinal sectional view 
of a lash adjuster of a tenth embodiment accord- 
ing to the present invention; 
Rg. 24 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXIV-XXIV shown in Rg. 23); 
Rg. 25 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXV-XXV shown in Fig. 23); 
Rg. 26 is an enlarged longitudinal sectional view 
of a lash adjuster of an eleventh embodiment 
according to the present invention; 
Rg. 27 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXVII-XXVII shown in Rg. 26); 
Rg. 28 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXVIII-XXVIH shown in Fig. 26); 
Fig. 29 is an enlarged longitudinal sectional view 
of a lash adjuster of a twelfth embodiment ac- 
cording to the present invention; 
Rg. 30 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXX-XXX shown in Fig. 29); 
Rg. 31 is an enlarged horizontal sectional view 
of the lash adjuster in question (a sectional view 
taken along Line XXXI-XXXI shown in Fig. 24); 
Rg. 32(a) is an explanatory view showing the 
construction of a direct acting type hydraulic 
lash adjuster relating to Claim 1 used in a valve 
operating mechanism in an inclined condition; 
Rg. 32(b) is an explanatory view showing the 
construction of a direct acting type hydraulic 
lash adjuster relating to Claim 4 used in a simi- 
lar valve operating mechanism; 
Rg. 33 is a sectional view showing an example 
of a direct acting type hydraulic lash adjuster in 
the prior art; and 

Rg. 34 is a view for explaining the bottomed 
condition of the hydraulic lash adjuster. 

Best Mode for Carrying out the Invention 

Now, concrete embodiments according to the 
present invention are explained with reference to 
the accompanying drawings. 

Rg. 3 shows a valve operating mechanism 
attached to a horizontal opposed type engine. This 
is a direct acting type valve operating mechanism 
in which a hydraulic lash adjuster composed of a 
bucket X and a hydraulic unit Y is interposed 
between a cam 80 and a valve 81 . 

The above-mentioned hydraulic unit Y com- 
prises a bottomed cylindrical plunger 50 having an 
oil hole 51 at the bottom thereof; a body 70 which 
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is slidably fitted on th outer peripheral surfac of 
the plunger 50 and which defines a high pressure 
chamber 60 between it and th above-mentioned 
bottom; and a main reservoir 52 formed within the 
plunger 50 and communicating with the high pres- 
sure chamber 60 through the above-mentioned oil 
hole 51. Besides, the hydraulic unit Y includes an 
elastic body placed within the high pressure cham- 
ber 60, a check ball taking charge of opening and 
closing the oil hole 51, a check ball spring and a 
check ball gauge as the components thereof. 

Further, the bucket X is mounted around the 
hydraulic unit Y so as to cover the side of the 
above-mentioned main reservoir 52, and a sub- 
reservoir 40 communicating with the main reservoir 
52 through an overflow recess 53 is formed around 
the hydraulic unit Y inside the main reservoir by a 
sleeve 30. On the peripheral wall surface of the 
bucket X (illustrated at the top of the peripheral 
wall surface of the bucket X in the same drawing) 
is provided an oil supply port 20 for introducing 
working oil, supplied from an oil feed hole (not 
shown) at the cylinder head side, into the sub- 
reservoir 40. 

On the other hand, within the sub-reservoir 40 
is an oil path 10 which opens in the sub-reservoir 
40 after turning approximately one round therein. 
The oil path 10 is formed in the sub-reservoir 40 as 
a separate path therefrom by using a ring body of 
the channel-shaped cross-section and securing the 
edges of an opening on the outer peripheral side to 
the inner surface of the bucket X. 

Before explaining the operation of the embodi- 
ment having the construction as shown above, the 
examined result of the phenomenon of leakage of 
the working oil in the conventional direct acting 
type hydraulic lash adjuster which has hitherto 
been used until the original idea of the present 
invention was provided, is mentioned. 

In the case where the conventional type hy- 
draulic lash adjuster is mounted horizontally, as 
shown in Fig. 4, or mounted in an inclined con- 
dition depending upon the installed mode of the 
valve operating mechanism, it was clear that there 
was a difference in the conditions of leakage of the 
working oil within the sub-reservoir 40, depending 
upon at what level the oil supply port 20 existed at 
the time of stoppage of an engine. 

Rgs. 5(a), (b) and (c) show diagrammatically a 
position of the oil supply port 20 in Fig. 4 and the 
lowermost level Z of the clearance between the 
sleeve 30 and the body 70. Among these drawings, 
in the case where the oil supply port 20 is posi- 
tioned at a level higher than the above-mentioned 
lowermost level Z at the time of stoppage of the 
engine, as shown in Hg. 5, the oil supply port 20 
provides an inlet for air and the clearance between 
the sleeve 30 and the body 70 provides an outlet 



for the working oil within the reservoirs 40 and 52, 
so that it leaks until the hatched portion (the verti- 
cal lowermost level Z of the above-mentioned 
clearance). Further, in the case where the oil sup- 

5 ply port 20 and the lowermost level Z of the 
clearance are positioned substantially at the same 
level at the time of stoppage of the engine, as 
shown in Fig. 5(b), it is difficult for the working oil 
to leak since there is no relation between the 

w above-mentioned inlet and outlet. Moreover, in the 
case where the oil supply port 20 is positioned at a 
level lower than the lowermost level Z of the clear- 
ance, as shown in Fig. 5(c), the above-mentioned 
clearance provides an inlet for air and the oil sup- 

75 ply port 20 provides an outlet for the working oil 
within the reservoirs 40 and 52, and the action of 
leakage functions; however, the surface tension of 
the working oil in the clearance between the sleeve 
30 and the body 70 prevents air from entering 

20 therein, and therefore, it is difficult for it to leak. 

As apparent from the explanation as described 
above, in the case where the engine is stopped 
when the oil supply port 20 is positioned at a level 
higher than the lowermost level Z of the clearance 

25 between the sleeve 30 and the body 70, leakage 
occurs until the oil level of the working oil within 
the reservoirs 40 and 52 comes to the lowermost 
level Z. Accordingly, it is recommended to provide 
the construction which does not allow air to enter 

30 into the reservoirs 40 and 52 and allows the work- 
ing oil to still remain therein when the oil level of 
the working oil drops to the same level as the 
lowermost level Z. 

Hereupon, the inventors studied the construc- 

35 tion which allows such a drop in the oil level, that 
is, causing an entrance of air, to be performed at a 
place independent of the interior of the reservoirs 
40 and 52 but prevents air from entering into the 
reservoirs 40 and 52. The construction which origi- 

40 nated as a result is the above-mentioned one of the 
present invention. Now, the operation of the 
present embodiment having the construction of the 
oil path 10 being further provided within the sub- 
reservoir 40 is explained as compared with the 

45 construction in the prior art shown in Fig. 4. 

With the construction of the present embodi- 
ment as described above, in the case where the oil 
supply port 20 is positioned at a level higher than 
the lowermost level Z of the clearance between the 

so sleeve 30 and the body 70 at the time of stoppage 
of the engine, a drop in the oil level occurs within 
the above-mentioned oil path 10 until the same 
level as the lowermost level Z in question, as 
shown in Fig. 2 diagrammatically, and ther is no 

55 more drop in oil level, that is, more than until the 
place where the oil path 10 is cut off, so that the oil 
path 10 in front therefrom and the interior of the 
reservoirs 40 and 52 are filled with the working oil, 
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thereby precluding the possibility of drawing air 
into the high pressure chamber 60. 

Conversely from the above, considering the 
required length of the oil path 10 in the construc- 
tion of the present invention, when the oil supply 
port 20 is positioned at a level a little higher than 
the lowermost level Z of the clearance between the 
sleeve 30 and the body 70. as shown in Fig. 6, the 
oil level of the working oil within the oil path 10 
comes to be above the extended line of the lower- 
most level Z at the left side of the drawing. Accord- 
ingly, the oil path 10 must extended to a level a 
little lower than the extended line of the lowermost 
level Z. 

On the other hand, in the explanation made 
heretofore, the action of leakage of oil has been 
considered under a situation where there is no 
expansion and contraction of the working oil due to 
a difference In the daytime and nighttime envi- 
ronmental temperatures; however, there occurs an 
action of leakage of the working oil due to such a 
difference in environmental temperatures depend- 
ing upon the situation, thereby sometimes causing 
a leakage of the working oil. 

Namely, even in the case where the oil supply 
port 20 is positioned lower than the lowermost level 
Z of the clearance between the sleeve 30 and the 
body 70, the working oil leaks from the oil supply 
port 20 when the environmental temperature is high 
in the daytime and the working oil expands, and air 
is drawn from the oil supply port 20 when the 
environmental temperature drops in night and the 
working oil contracts. 

Such air gathers gradually upwardly of the oil 
path 10, as shown in Fig. 7(a). Once air is drawn 
therein, leakage of the working oil and entrance of 
air increases like a curve of the second degree 
depending on a difference in environmental tem- 
perature since the rates of expansion and contrac- 
tion of air are larger than those of the working oil, 
and air within the oil path 10 communicates with 
the oil supply port 20 at the place where air ex- 
pands, as shown with the broken line in Fig. 7(b), 
finally resulting in the same situation as in the case 
where the oil supply port 20 is higher than the 
lowermost level Z of the above-mentioned clear- 
ance, so that the oil level in the oil path 10 drops 
and oil leaks until the position of the broken line of 
the lowermost level Z is reached, as shown in Fig. 
7(c). 

When the working oil contracts in such a situ- 
ation, the oil level in the oil path 10 comes to the 
position of the full line shown in Fig. 7(c). 

Accordingly, also in the case where the oil path 
10 is provided without turning more than one round 
within the sub-reservoir 40, the oil path 10 is pref- 
erably designed so that the opening 18 thereof 
comes near the oil supply port 20, as shown in Fig. 



7. 

Figs. 8(a) and (b), Figs. 9(a) and (b) and Figs. 
10(a) and (b) are horizontal sectional views and 
longitudinal sectional views of hydraulic lash adjust- 

5 ers showing other embodiments (second to fourth 
embodiments) according to the present invention, 
respectively. These oil paths 10 are provided turn- 
ing substantially one round within the sub-reservoir 
40. On the other hand, Figs. 11(a) and (b) also 

10 show the construction of a further embodiment 
according to the present invention, and the oil path 

10 is provided turning more than one round within 
the sub-reservoir 40. 

Figs. 12 to 14 show a sixth embodiment ac- 
75 cording to the present invention, Fig. 12 showing a 
valve operating mechanism, Fig. 13 a longitudinal 
sectional view of a hydraulic lash adjuster and Rg. 
14 a horizontal sectional view of the same lash 
adjuster. 

20 In this embodiment, a ring body 11A is integ- 

rally accommodated within a sub-reservoir 40 so 
that there are formed therein an annular sub-reser- 
voir first chamber 12 along the inner periphery of a 
bucket X; a sub-reservoir second chamber 16 posi- 

25 tioned inside the first chamber 12 and turning ar- 
ound a main reservoir 52; and an oil path 10 
turning around along the border of the first and 
second chambers 12, 16 and communicating with 
the first and second chambers 12, 16, respectively. 

30 That is, the ring body 11 A is so constructed that an 

011 path-defining wall 17 having an L-shaped cross 
section is integrally connected to the inside of the 
cylindrical longitudinal wall 13, which divides the 
sub-reservoir 40 into the first chamber 12 and the 

35 second chamber 16, and the oil path-defining wall 
17 cooperates with the sleeve 30 to form the oil 
path 10. The ring body 11 A is integrally joined to, 
for example, the sleeve 30. 

Downwardly of the longitudinal wall 13 is pro- 

40 vided an opening 14 through which the first cham- 
ber 12 communicates with the oil path 10. In the 
vicinity of the opening 14 of the oil path-defining 
wall 17 having an L-shaped cross 

Rgs. 12 to 14 show a sixth embodiment ac- 

45 cording to the present invention, Fig. 12 showing a 
valve operating mechanism, Rg. 13 a longitudinal 
sectional view of a hydraulic lash adjuster and Rg. 
14 a horizontal sectional view of the same lash 
adjuster. 

50 In this embodiment, a ring body 11 A is integ- 

rally accommodated within a sub-reservoir 40 so 
that there are formed therein an annular sub-reser- 
voir first chamber 12 along the inner periphery of a 
bucket X; a sub-reservoir second chamber 16 posi- 

55 tioned inside the first chamber 12 and turning ar- 
ound a main reservoir 52; and an oil path 10 
turning around along the border of the first and 
second chambers 12, 16 and communicating with 
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the first and second chambers 12. 16, respectively. 
That is, the ring body 11A is so constructed that an 
oil path-defining wall 17 having an L-shaped cross 
section Is integrally connected to the inside of the 
cylindrical longitudinal wall 13, which divides the 
sub-reservoir 40 into the first chamber 12 and the 
second chamber 16, and the oil path-defining wall 
17 cooperates with the sleeve 30 to form the oil 
path 10. The ring body 11A is integrally joined to, 
for example, the sleeve 30. 

Downwardly of the longitudinal wall 13 is pro- 
vided an opening 14 through which the first cham- 
ber 12 communicates with the oil path 10. In the 
vicinity of the opening 14 of the oil path-defining 
wall 17 having an L-shaped cross section is pro- 
vided an opening 18 through which the oil path 10 
communicates with the sub-reservoir second cham- 
ber 16. That is, the oil supply port 20 commu- 
nicates, through both the sub-reservoir first cham- 
ber 12 which turns around and the oil path 10 
which turns around, with the sub-reservoir second 
chamber 16 communicating with the main reservoir 
52, thereby providing a construction where it is 
more difficult for air to enter into the main reservoir 
52 as compared with those of the above-mentioned 
first to fifth embodiments. 

To assemble the lash adjuster, the ring body 
1 1 is first accommodated within the bucket X, the 
sleeve 30 is thereafter accommodated in and fur- 
ther caulked and secured to the bucket X, so that 
the ring body 11 is integrally held between the 
sleeve 30 and the bucket face part. Alternatively, 
the ring body 11, which is previously integrally 
joined to the sleeve 30, may be incorporated into 
the bucket, and then caulked and secured thereto. 
In this connection, Reference character 31 des- 
ignates the caulked portion. In this embodiment, 
whatever position the ring body 11A takes in the 
peripheral direction with respect to the bucket X, 
the oil supply port 20 will open into the sub- 
reservoir first chamber 12, and therefore, incor- 
porating the ring body 11 at the time it is aligned 
with the oil supply port 20 of the bucket X is not 
necessary. 

Figs. 15 and 16 show a seventh embodiment 
according to the present invention, Fig. 15 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Fig. 16 being an enlarged horizontal 
sectional view of the lash adjuster (sectional view 
taken along Line XIV-XIV in Rg. 15). 

In this seventh embodiment, a ring body 11B 
defines a sub-reservoir first chamber 12 at the face 
side of a bucket X, and an oil supply port 20 
provided in th bucket X extends obliquely to com- 
municate with the sub-reservoir first chamber 12. 
The ring body 11B is so constructed that an oil 
path-defining wall 17 having a channel-shaped 
cross section is integrally connected to the lower 



edge of a cylindrical longitudinal wall 13, and the 
longitudinal wall 13 is curved outwardly at the up- 
per end portion thereof so that its contact area with 
the bucket face portion is made larger to enhance 

5 a sealing property. Further, the outer surface of the 
oil path-defining wall 17 of the ring body 11B 
engages the inner peripheral surface of the bucket 
X to thereby position the ring body 11B in the 
bucket X. Many other parts are the same in con- 

10 struction as those in the lash adjuster according to 
the above-mentioned sixth embodiment, and so, 
they are affixed with the same reference characters 
to omit the explanation thereof. 

Figs. 17 to 19 show an eighth embodiment 

75 according to the present invention, Fig. 17 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Figs. 18 and 19 being enlarged horizon- 
tal sectional views of the lash adjuster. 

In the eighth embodiment, a ring body 11C is 

20 so constructed that an oil path 10 is formed spirally 
inside an oil path-defining wall 17 which is made to 
come into contact with the longitudinal wall of a 
sleeve 30 and the inner peripheral wall of the 
bucket X, and a vertical through-hole provided on 

25 the oil path-defining wall 17 forms an opening 18 
which opens in a sub-reservoir second chamber 
16. 

Similarly to the ring body 11B in the above- 
mentioned seventh embodiment, the ring body 11C 

30 is so constructed that an oil path-defining wall 17 
having a channel-shaped cross section is integrally 
connected to the lower edge of a cylindrical lon- 
gitudinal wall 13 which divides a sub-reservoir 40 
into a first chamber 12 and a second chamber 16; 

35 however, the oil path-defining wall 17 is formed 
with a groove extending spirally, which forms the 

011 path 10 turning one and a half rounds. Further, 
the oil path-defining wall 17 engages the inner 
peripheral surface of a bucket and the longitudinal 

40 wall of a sleeve to position the ring body 11c. 

Figs. 20 to 22 show a ninth embodiment ac- 
cording to the present invention, Rg. 20 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Figs. 21 and 22 being enlarged horizon- 
45 tal sectional views of the lash adjuster. 

The ring body 1 1 D in the ninth embodiment is 
composed of longitudinal walls 13 having an H- 
shaped cross section, a sub-reservoir fist chamber 

12 being formed outside the outer longitudinal wall 
so 13a and a sub-reservoir second chamber 16 being 

formed inside the inner longitudinal wall 13b. In the 
region interposed between the inner and outer lon- 
gitudinal walls 13a and 13b are formed two vertical 
oil paths 10a and 10b, and the two oil paths 10a 
55 and 10b communicate with each other through a 
hole 10c provided on the horizontal partition wall. 
Moreover, on the longitudinal wall 13b is provided 
an opening 18 through which an oil path 10a com- 
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municates with the second chamber. 

Figs. 23 to 25 show a tenth embodiment ac- 
cording to the present invention, Fig. 23 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Figs. 24 and 25 being enlarged horizon- 
tal sectional views of the lash adjuster. 

A ring body 1 1 E in the tenth embodiment com- 
prises an extended portion with a modified T- 
shaped cross section which defines an oil path 10 
and which is integrally connected inside a cylin- 
drical longitudinal wall 13. On the extended portion 
with a modified T-shaped cross section is provided 
a vertical through-hole 18e through which the oil 
path 10 and a sub-reservoir second chamber com- 
municate with each other. Further, inside the oil 
path 10 is formed an oil path 10e turning around 
the longitudinal wall of a sleeve, by the extended 
portion 17 with a modified T-shaped cross section. 
The oil path 10e and the oil path 10 communicate 
with each other through a cut-out portion 17e pro- 
vided on the T-shaped extended portion 17. In 
addition, on the longitudinal wall of the sleeve 30 
facing the oil path 10e is provided a small air vent 
hole 30a, so that air within the sub-reservoir 40 is 
positively led out of both the small air vent hole 
30a and the clearance between the sleeve and the 
body, thereby preventing air from entering into the 
main reservoir 52. 

Figs. 26 to 28 show an eleventh embodiment 
according to the present invention, Fig. 26 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Figs. 27 and 28 being enlarged horizon- 
tal sectional views of the lash adjuster. 

In the ring body 11 E in the above-mentioned 
tenth embodiment, the oil path 10 and the oil path 
10e communicate with each other through one cut- 
out portion formed on the T-shaped extended por- 
tion 17; however, a ring body 11F is so constructed 
that 8 cut-out portions 17f equally arranged in the 
peripheral direction are provided at the lower edge 
of the longitudinal wall of the T-shaped extended 
portion, and the oil path 10 and the oil path 10e 
communicate with each other through the cut-out 
portions 17f. Other parts are the same in construc- 
tion as those of the ring body shown in the above- 
mentioned tenth embodiment, and so, the explana- 
tion thereof is omitted. 

Figs. 29 to 31 show a twelfth embodiment 
according to the present invention. Fig. 29 being an 
enlarged longitudinal sectional view of a lash ad- 
juster and Fig. 30 being an enlarged horizontal 
sectional view of the lash adjuster. 

In this twelfth embodiment, a ring body 11G is 
so constructed that a flange-like horizontal ex- 
tended portion, which cooperates with a sleeve 30 
to form an oil path 10, is integrally connected 
inside a cylindrical longitudinal wall 13 which sepa- 
rates and defines a sub-reservoir first chamber 12 



and a sub-reservoir second chamber 16. Other 
parts are the same in construction as those of the 
ring body 1 1 F shown in the above-mentioned elev- 
enth embodiment, and are affixed with the same 
5 reference characters to omit the explanation there- 
of. 

As described above, the present embodiment 
shows the construction of a direct acting type hy- 
draulic lash adjuster in a horizontal opposed type 

10 engine in which a valve operating mechanism is 
horizontally provided; however, of course, the con- 
struction of the present invention may be applied 
also to a direct acting type hydraulic lash adjuster 
in which a valve operating mechanism is obliquely 

75 provided, as shown in Rgs. 32 (a) and (b), and 
provides similar advantageous effects. 

Industrial Applicability (Effects of the Invention) 

20 As described in detail, the direct acting type 
hydraulic lash adjuster as set forth in Claim 1 
prevents an entrance of air into both the main and 
sub-reservoirs, because in the case where leakage 
of the working oil from the above-mentioned clear- 

25 ance occurs at the time of stoppage of an engine, 
a drop in the level of the working oil (an entrance 
of air) due to such a leakage only occurs in the oil 
path. Accordingly, also when an internal combus- 
tion engine is restarted from the bottomed con- 

30 dition, suction of air into the high pressure chamber 
is suppressed, and therefore, the primary function 
to be fulfilled by the hydraulic lash adjuster is most 
effective. 

The direct acting type hydraulic lash adjuster 
35 as set forth in Claim 4 comprises a sub-reservoir 
first chamber in the form of a circular ring, and 
therefore, whatever position the ring body, which 
divides the sub-reservoir into a first chamber and a 
second chamber and forms an oil path commu- 
40 nicating with both chambers, occupies in the pe- 
ripheral direction with respect to the bucket, com- 
munication of the oil supply port with the sub- 
reservoir first chamber is ensured, so that when the 
oil lash adjuster is incorporated, that is, when the 
45 ring body is incorporated into the bucket, there is 
no need of the ring body being positioned in the 
peripheral direction, and accordingly, assembly of 
the lash adjuster is simplified. 

so Claims 

1- A direct acting type hydraulic lash adjuster, 
wherein a hydraulic unit of the lash adjuster is 
accommodated within a bucket provided with 
55 an oil feed port and a sleeve is installed so as 

to extend from the inside of the bucket and 
enclose the hydraulic unit, so that a sub-reser- 
voir for feeding working oil injected from said 
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oil feed port to a main reservoir at th hydrau- 
lic unit side is formed around said hydraulic 
unit, characterized in that, an oil path is pro- 
vided which communicates with the oil feed 
port and turns around in the sub-reservoir until 5 
it opens into the sub-reservoir. 

2. A direct acting type hydraulic lash adjuster as 
claimed in Claim 1, characterized in that said 
opening of the oil path turning around in the w 
sub-reservoir is positioned near the oil supply 
port. 



3. A direct acting type hydraulic lash adjuster as 

claimed in Claim 1, characterized in that said 75 
oil path is provided turning one round to two 
rounds or more from the oil supply port. 



4. A direct acting type hydraulic lash adjuster, 

wherein, a hydraulic unit of the lash adjuster is 20 
accommodated within a bucket provided with 
an oil feed port and a sleeve is installed so as 
to extend from the inside of the bucket and 
enclose the hydraulic unit, so that a sub-reser- 
voir for feeding working oil injected from said 25 
oil feed port to a main reservoir at the hydrau- 
lic unit side is formed around said hydraulic 
unit, characterized in that, a ring body is ac- 
commodated within the sub-reservoir and in- 
tegrally provided therewith, said ring body 30 
comprising a partition wall defining a first 
chamber which turns around like a circular ring 
along the formed outer wall of the reservoir of 
the bucket and communicates with the oil feed 
port and a second chamber which turns around 35 
like a circular ring inside the first chamber and 
communicates with the main reservoir, and a 
channel for forming an oil path, which turns 
around in the sub-reservoir and opens into the 
first and second chambers. 40 



5. A direct acting type hydraulic lash adjuster as 
claimed in Claim 4, characterized in that said 
opening of said oil path into the sub-reservoir 
second chamber is provided near the opening 45 
of said oil path into the sub-reservoir first 
chamber. 



6. A direct acting type hydraulic lash adjuster as 

claimed in Claim 4, characterized in that said 50 
opening of said oil path into the sub-reservoir 
second chamber is provided turning one round 
to two rounds or more from the opening into 
the sub-reservoir first chamber. 
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